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Abstract 



PROBLEM TO BE SOLVED: To form a rugged part in a mating surface by integrally casting a cast iron 
connecting rod, irradiating a laser beam on the left and right central part in the inside of a large end part, 
applying a force in the expanding direction and dividing the large end part into two. 
SOLUTION: The cast iron connecting rod stock integrally formed a small end part, a rod part and the 
large end part is cast. The left and right central part in the inside of the large end part are irradiated with 
the laser beam, and a notch is formed along the thickness direction. The irradiated part becomes a 
cementite structure, which is hard and brittle. Sectional pieces are set within the large end part, a taper 
member is inserted into sectional pieces, and impact force is applied. A crack is generated in the large 
end part making the notch a starting point, the connecting rod stock is divided into a semi-annular part 3 
and a cap part 5. The broken section becomes the mating surface of the semi-annular part 4 and the cap 
part 5. Irregular rugged part 6, 7 fitting each other are formed in the mating surface. The left and right are 
never mistaken at the time of assembling. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
..damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By casting, the connecting rod material made of cast iron with which a small edge, the rod section, and a ' 
large end were united is fabricated. By irradiating a laser beam at the pin center,large section of right and left inside 
[ large end ] this connecting rod material, forming a notch in the thickness direction of a connecting rod material, and 
subsequently to a large end applying the force of the extension direction The manufacture approach of the connecting 
rod characterized by generating a crack in the direction of a path with said notch as the starting point, ; and fjiactuVing a 
large end to two. '■ " 

[Claim 2] The manufacture approach of the connecting rod characterized by seeing the configuration of one [ which is 
formed in the pin center,large section of right and left of said large end inside / at least ] notch from the large end inside 
in the manufacture approach of a connecting rod according to claim 1, and making the shape of alternate. 
[Claim 3] The manufacture approach of the connecting rod characterized by making it change the configuration seen in 
the manufacture approach of a connecting rod according to claim 1 from the large end inside of the notch formed in the 
pin center,large section of right and left of said large end inside. 

[Claim 4] The manufacture approach of the connecting rod characterized by making it change whenever [ illuminating- 
angle / of the laser beam to the pin center,large section of right and left of said large end inside ] in the manufacture 
approach of a connecting rod according to claim 1. 



[Translation done.] 



.."SCiiCO.. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] . . 

[0001] 

[Field of the Invention] Especially this invention relates to the manufacture approach which gave the description to the 
mating face of the half- annular section by the side of the body which constitutes a large end among the manufacture 
approaches, of a connecting rod, and a cap. 
[0002] 

[Description of the Prior Art] The connecting rod which constitutes an engine consists of the rod section which 
connects the small edge connected with a piston, the large end connected with a crankshaft, and these, and a large end 
is further divided into the half-annular section by the side of a body, and a cap, and he is trying to support a crankshaft 
from under in the circular ring section which compares the half-annular section by the side of these bodies, and a cap, 
and is formed. 

[0003] And after the mating face of the half -annular section by the side of the above-mentioned body and a cap attaches 
a cap to the half-annular section by the side of a body as it is a perfect flat surface, gap arises and it is easy to 
concentrate stress by vibration etc. on one place. Moreover, positioning is difficult in a mating face being a perfect flat 
surface at the time of attachment, and there is a possibility that the so-called incorrect **** which mistakes and 
attaches right and left further may occur. Then, if it is in the former, the hole into which this pin fits a pin on another 
side is formed in the half-annular section by the side of a body, and one side of a cap. 

[0004] With the structure positioned using the above-mentioned pin, while components mark increase, a routing 
counter will also increase, then, the half-annular section by the side of the body of a connecting rod and a cap - 
compare - a means to form the concave heights which fit into a field mutually is proposed by JP,7-71438,A, JP,7- 
100576,A, and the U.S. Pat. No. 3,994,054 official report. 

[0005] The contents indicated by JP,7-71438,A set preforming of the body of a connecting rod, and preforming of a 
cap in metal mold in the condition of having made the mating face countering, and he is trying to form the concave 
heights which fit into a mating face mutually by the ingredient flow under forging by forging these two preforming into 
coincidence. . ; 

[0006] The contents indicated by JP,7-100576,A are separately fabricated by variant extrusion so that it may have. the . 
concave heights which fit in mutually the material used as the material used as the body of a connecting rod, and a cap 
in a mating face, and they cut these materials in the thickness of a connecting rod, and he is trying to forge, where the 
body of a connecting rod and a cap are subsequently set. 

[0007] The contents indicated by the U.S. Pat. No. 3,994,054 official report are [0008] he is trying to fracture a large 
end to two by fabricating the connecting rod with which a small edge, the rod section, and a large end were united, 
forming the crack hole which has the V type notch further penetrated in the thickness direction in the pin center,large 
section of large end right and left, inserting a taper pin in this crack hole, and giving an impact with forging. 
[Problem(s) to be Solved by the Invention] With the means indicated by JP,7-71438,A, if preforming of the body of a 
connecting rod and preforming of a cap are not manufactured separately, the set to ** and the metal mold for forging 
also requires time and effort. With the means indicated by JP,7-100576,A, similarly, the body of a connecting rod and a 
cap must be manufactured separately, and said process cut in predetermined thickness carrying out profile extrusion 
further is too much needed. Moreover, it does not restrict that the irregularity which fits into a mating face mutually 
with the means indicated by the U.S. Pat. No. 3,994,054 official report is surely formed, but there is a possibility that 
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location gap and incorrect **** may occur, since it is a forging further, the toughness around a cracking hole is high, 

and the deformation at the time of fracturing a cap is large. 

[0009] 

[Means for Solving the Problem] The manufacture approach of the connecting rod applied to this invention that the 
above-mentioned technical problem should be solved The connecting rod material made of cast iron with which a small 
edge, the rod section, and a large end were united is fabricated by casting. By irradiating a laser beam at the pin 
center, large section of right and left inside [ large end ] this connecting rod material, forming a notch (crevices, such as 
a slit, being included) in the thickness direction of a connecting rod material, and subsequently to a large end applying 
the force of the extension direction A crack is generated in the direction of a path with said notch as the starting point, 
and the large end was divided into two. 

[0010] By irradiating a laser beam, the organization of the irradiated part changes to a cementite organization from a 
pearlite organization. Since it is firmly weak, this cementite organization can fracture a cap for a large end from the 
half-annular section by the side of the body of a connecting rod, without a crack's occurring simply and accompanying 
a front face in the direction of a path by big deformation with the notch of a cementite organization as the starting 
point, if the force of the extension direction is applied to a large end. 

[0011] And since the irregular irregularity which fits in mutually is formed in the mating face formed of the above- . 
mentioned fracture, positioning at the time of attachment becomes easy, incorrect **** is prevented, and the gap after ' 
assembly can also be prevented further. 

[0012] Further effective means to make the above-mentioned positioning easy, to prevent incorrect ****, and to 
prevent the gap after assembly further The configuration of one [ which is formed in the pin center,large section of 
right and left of the large end inside / at least ] notch It is possible to change the configuration which looked at from the 
large end inside and was seen from the large end inside of the notch which makes the shape of alternate or is formed in 
the pin center,large section of right and left of the large end inside, or to change whenever [ illuminating-angle / of the 
laser beam to the pin center,large section of right and left of the large end inside ]. 

[0013] In addition, it is necessary to perform perfect circle processing to a large end medial surface to the connecting 
rod material made of cast iron. In fracturing after performing this perfect circle processing, it makes it larger than the 
machining allowance of perfect circle processing of the depth of a notch. 
[0014] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on an accompanying 
drawing below. Drawin g 1 is the general drawing of a connecting rod which manufactured by this invention approach. 
A connecting rod consists of large ends 3 which support from under the small edge 1, the rod section 2, and the 
crankshaft which are connected with a piston. The large end 3 was divided into the cap 5 attached in the semicircle 
annular section 4 and this semicircle annular section 4 by the side of the body of a connecting rod with a bolt, and the 
mating faces 6 and 7 of the these semicircle annular section 4 and cap 5 have fitted in mutually by irregular concave : 
heights. 

[0015] Next, the process which manufactures the above-mentioned connecting rod is explained based on drawin g 2 - 
drawin g 4 . First, the connecting rod material made of cast iron with which a small edge, the rod section, and a large 
end were united is cast. And a notch 12 is formed in the pin center,large section of the large end inside along the 
thickness direction by making laser beam irradiation equipment 11 move, setting this connecting rod material W made 
of cast iron on a tilting table 10, making the tip of laser beam irradiation equipment 11 overlook in a large end 3, and 
irradiating a laser beam (YAG laser) from laser beam irradiation equipment 11 at the pin center,large section of the 
large end inside, as shown in drawin g 2 . 

[0016] And if a notch 12 is similarly formed in the pin center,large section on either side, as shown in drawin g 3 , **** 
13 and 13 of a pair will be set in a large end 3, the taper member 14 will be inserted from the upper part between these 
**** 13 an( ] 13^ anc j an impact will be further added to the taper member 14 from the upper part. 
[0017] Consequently, a crack runs to a large end 3 toward the direction outside of a path with the notch [ as the starting 
point ] 12 on either side, and a large end 3 is divided into the semicircle annular section 4 and cap 5. Moreover, 
although the fracture surface turns into the mating faces 6 and 7 of the semicircle annular section 4 and cap 5 in this 
case, as shown in drawin g 4 , the irregular concave heights which fit in mutually are formed in each mating face. And 
since these concave heights stop fitting in with the concave heights currently formed in the mating face with the 
semicircle annular section 4 when right and left of cap 5 are replaced, right and left are not mistaken at the time of 
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attachment. 

[0018] Although drawin g 5 and drawin g 6 were drawings showing another example of the notch configuration formed 
in the large end inside, and they considered as the shape of alternate (polygonal line) also with the notch on either side 
if they were in said example Although all of the notch 12 on either side are made into a straight line as only the notch 
12 formed in the pin center,large section is made into the shape of alternate (polygonal line) as while shows drawin g 5 , 
another side is made into the shape of a straight line or it is shown in drawin g 6 Whenever [ illuminating-angle / of a 
laser beam ] is changed in right and left, and you may make it change the formation angle over the large end medial 
surface of a notch in right and left. In short, when a large end is fractured, concave heights different, respectively 
should just be formed in the fracture surface on either side used as a mating face. 
[0019] 

[Effect of the Invention] According to the manufacture approach of the connecting rod applied to this invention as 
explained above The connecting rod material made of cast iron with which a small edge, the rod section, and a large 
end were united is fabricated by casting. Since the laser beam was irradiated at the pin center,large section of right and 
left inside [ large end ] this connecting rod material and the notch of a hard weak cementite organization was formed in 
the thickness direction of a connecting rod material By applying the force of the extension direction to a large end, a 
crack is developed in the direction of a path with this notch as the starting point, and it can fracture, controlling 
deformation simply [ large end ]. f .,- . A .. . 

[0020] The microphotography in which the metal texture of the notch which formed drawing 7 (a) by the laser beam is 
incidentally shown, (b) the microphotography in which the metal texture of the notch which formed drawing created 
based on (a) and drawin g 8 (a) by wire cut is shown, and (b) so that clearly [ it may be drawing created based on (a) 
and ] from these photographs and drawing When based on the conventional wire cut, change is not looked at by the 
metal texture (pearlite organization), but when based on a laser beam, it turns out that from the tip of the notch surface 
section and a notch to the quite deep part is changing to the cementite organization. 

[0021] Since [ hard and ] it is weak, if stress is added, it will be easy to fracture a cementite organization. Therefore, if 
it is changing to the cementite organization from the tip of a notch to a quite deep part as shown in drawing 7 , the 
direction which a crack runs will also be decided to some extent. Therefore, since the near configuration of the fracture 
surface is also defined with the formation include angle of a notch, a fracture surface configuration is also controllable 
by changing whenever [ illuminating-angle / of a laser beam ]. 

[0022] Moreover, since the irregularity which fits in mutually is formed in the mating face formed of the above- 
mentioned fracture, positioning at the time of attachment becomes easy, incorrect **** is prevented, and the gap after 
assembly can also be prevented. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the Invention] Especially this invention relates to the manufacture approach which gave the description to the 
mating face of the half-annular section by the side of the body which constitutes a large end among the manufacture 
approaches of a connecting rod, and a cap. 

[Translation done.] ■ ••'•"<"• 
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PRIOR ART 

[Description of the Prior Art] The connecting rod which constitutes an engine consists of the rod section which 
connects the small edge connected with a piston, the large end connected with a crankshaft, and these, and a large end 
is further divided into the half-annular section by the side of a body, and a cap, and he is trying to support a crankshaft 
from under in the circular ring section which compares the half-annular section by the side of these bodies, and a cap, 
and is formed. 

[0003] And after the mating face of the half-annular section by the side of the above-mentioned body and a cap attaches 
a cap to the half-annular section by the side of a body as it is a perfect flat surface, gap arises and it is easy to 
concentrate stress by vibration etc. on one place. Moreover, positioning is difficult in a mating face being a perfect flat 
surface at the time of attachment, and there is a possibility that the so-called incorrect **** which mistakes and 
attaches right and left further may occur. Then, if it is in the former, the hole into which this pin fits a pin on another 
side is formed in the half-annular section by the side of a body, and one side of a cap. 

[0004] With the structure positioned using the above-mentioned pin, while components mark increase, a routing 
counter will also increase, then, the half-annular section by the side of the body of a connecting rod and a cap - 
compare - a means to form the concave heights which fit into a field mutually is proposed by JP, 7-71438, A, JP,7- 
100576,A, and the U.S. Pat. No. 3,994,054 official report. 

[0005] The contents indicated by JP,7-71438,A set preforming of the body of a connecting rod, and preforming of a 
cap in metal mold in the condition of having made the mating face countering, and he is trying to form the concave 
heights which fit into a mating face mutually by the ingredient flow under forging by forging these two preforming into 
coincidence. 

[0006] The contents indicated by JP,7-100576,A are separately fabricated by variant extrusion so that it may have the 
concave heights which fit in mutually the material used as the material used as the body of a connecting rod, and a cap 
in a mating face, and they cut these materials in the thickness of a connecting rod, and he is trying to forge, where the 
body of a connecting rod and a cap are subsequently set. 

[0007] He is trying for the contents indicated by the U.S. Pat. No. 3,994,054 official report to fracture a large end to rc - 5 
two by fabricating the connecting rod with which a small edge, the rod section, and a large end were united, forming 
the crack hole which has the V type notch further penetrated in the thickness direction in the pin center,large section of 
large end right and left, inserting a taper pin in this crack hole, and giving an impact with forging. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated, 

EFFECT OF THE INVENTION 



[Effect of the Invention] According to the manufacture approach of the connecting rod applied to this invention as 
explained above The connecting rod material made of cast iron with which a small edge, the rod section, and a large 
end were united is fabricated by casting. Since the laser beam was irradiated at the pin center,large section of right and 
left inside [Targe end ] this connecting rod material and the notch of a hard weak cementite organization was formed in 
the thickness direction of a connecting rod material By applying the force of the extension direction to a large end, a 
crack is developed in the direction of a path with this notch as the starting point, and it can fracture, controlling 
deformation simply [ large end ]. 

[0020] The microphotography in which the metal texture of the notch which formed drawin g 7 (a) by the laser beam is 
incidentally shown, (b) the microphotography in which the metal texture of the notch which formed drawing created 
based on (a) and drawing 8 (a) by wire cut is shown, and (b) so that clearly [ it may be drawing created based on (a) 
and ] from these photographs and drawing When based on the conventional wire cut, change is not looked at by the 
metal texture (pearlite organization), but when based on a laser beam, it turns out that from the tip of the notch surface 
section and a notch to the quite deep part is changing to the cementite organization. 

[0021] Since [ hard and ] it is weak, if stress is added, it will be easy to fracture a cementite organization. Therefore, if 
it is changing to the cementite organization from the tip of a notch to a quite deep part as shown in drawin g 7 , the 
direction which a crack runs will also be decided to some extent. Therefore, since the near configuration of the fracture 
surface is also defined with the formation include angle of a notch, a fracture surface configuration is also controllable 
by changing whenever [ illuminating-angle / of a laser beam ]. 

[0022] Moreover, since the irregularity which fits in mutually is formed in the mating face formed of the above- 
mentioned fracture, positioning at the time of attachment becomes easy, incorrect **** is prevented, and the gap after 
assembly can also be prevented. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] With the means indicated by JP,7-71438,A, if preforming of the body of a - 
connecting rod and preforming of a cap are not manufactured separately, the set to ** and the metal mold for forging 
also requires time and effort. With the means indicated by JP,7- 100576, A, similarly, the body of a connecting rod and a 
cap must be manufactured separately, and said process cut in predetermined thickness carrying out profile extrusion 
further is too much needed. Moreover, it does not restrict that the irregularity which fits into a mating face mutually 
with the means indicated by the U.S. Pat. No. 3,994,054 official report is surely formed, but there is a possibility that 
location gap and incorrect **** may occur, since it is a forging further, the toughness around a cracking hole is high, 
and the deformation at the time of fracturing a cap is large. 
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MEANS 



[Means for Solving the Problem] The manufacture approach of the connecting rod applied to this invention that t^e 
above-mentioned technical problem should be solved The connecting rod material made of cast iron with which a small 
edge, the rod section, and a large end were united is fabricated by casting. By irradiating a laser beam at the pin ■ 
centerjarge section of right and left inside [ large end ] this connecting rod material, forming a notch (crevices, such as / 
a slit, being included) in the thickness direction of a connecting rod material, and subsequently to a large end applying / 
the force of the extension direction A crack is generated in the direction of a path with said notch as the starting (taint) ./ 
and the large end was divided into two. : ' \ ] 

[0010] By irradiating a laser beam, the organization of the irradiated part changes to a cementite organization from a : 
pearlite organization. Since it is firmly weak, this cementite organization can fracture a cap for a large end from the 
half-annular section by the side of the body of a connecting rod, without a crack's occurring simply and accompanying ^ 
a front face in the direction of a path by big deformation with the notch of a cementite organization as the starting 
point, if the force of the extension direction is applied to a large end. 

[0011] And since the irregular irregularity which fits in mutually is formed in the mating face formed of the above- 
mentioned fracture, positioning at the time of attachment becomes easy, incorrect **** is prevented, and the gap after 
assembly can also be prevented further. 

[0012] Further effective means to make the above-mentioned positioning easy, to prevent incorrect **** and to 
prevent the gap after assembly further The configuration of one [ which is formed in the pin center,large section of 
right and left of the large end inside / at least ] notch 




) 
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DRAWINGS 




[Drawin g 31 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 4/30/2004 



Page 2 of 4 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/30/2004 



Page 3 of 4 




http://www4.ipdI.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/30/2004 



Page 4 of 4 
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